Enhanced antimyeloma cytotoxicity by the combination of arsenic trioxide and bortezomib is further potentiated by p38 MAPK inhibition.
The combination of ATO and bortezomib (ATO+bortezomib) has been recently shown to enhance antimyeloma activity; nevertheless, the mechanisms remained unclear in these studies. However, both bortezomib and ATO have been shown to activate the p38 MAPK pathway, which may counteract the enhancement induced by this combination. We studied the cytotoxicity of bortezomib, ATO, and ATO+bortezomib with or without inhibiting p38 MAPK, along with associated molecular changes in myeloma cells. The treatment of myeloma cells with ATO+bortezomib induced higher cytotoxicity than either agent alone. This increased cytotoxicity was further synergistically enhanced by inhibiting p38 MAPK. This effect was preserved in the presence of marrow stromal cells designed to simulate the tumor micro-environment and in the CD138+ neoplastic plasma cells directly isolated from myeloma patients. The enhanced cytotoxicity of ATO+bortezomib was associated with augmented STAT3 inhibition and JNK activation, up-regulation of Bim, p21, p27, p53 as well as down-regulation of Bcl-2. Furthermore, the synergistically potentiated apoptosis by p38 MAPK inhibition was associated with the attenuation of ATO+bortezomib-mediated activation of Hsp27 as well as the enhancement of ATO+bortezomib-mediated JNK activation, p53 up-regulation, and Bcl-2 down-regulation. The results suggest the opportunity for using p38 MAPK inhibition to enhance the efficacy of ATO+bortezomib in myeloma.